with Chlamydia-induced ReA. Approximately 15-30% of patients develop chronic or recurrent peripheral arthritis, sacroilitis and/or spondylitis. Most of these patients have a positive family history of spondyloarthropathy or are positive for HLA-B27. 7 "Sausage-like digit" occurs in 16% of cases, but it has a specificity of 99% to that kind of arthritis. 8 Inflammation of ligaments and tendons at the sites of their attachments to bones (enthesitis) is found in approximately 30% of patients with ReA. The heel pain which is typical of ReA has a specificity of 92%. Affection of the cervical spine may result in atlantoaxial subluxation. 9 Sacroilitis or spondylitis occur in 50% of ReA patients and result in inflammatory back pain with characteristic stiffness and buttock pain.
Extra-articular manifestations
Conjunctivitis occurs in ⅓ of all patients and in the majority of patients with Shigella, Salmonella and Campylobacter infections. In Chlamydia-induced ReA it occurs in 35% of patients and only in 10% of cases with Yersinia infections. Conjunctivitis usually appears at the same time as flares of arthritis and has a tendency to recur. Acute anterior uveitis is found in about 5% of patients. Keratitis, corneal ulceration, episcleritis, retrobulbar neuritis, and anterior chamber hemo rrhage may be present in chronic disease. 10, 11 Urethritis may also occur in ReA after Enterio bacteriaceae infections and precedes the symptoms of ReA by 1 to 3 weeks. Genitourinary symptoms occur in 70-80% of patients with Chlamydia infections. Prostatitis is common and is found in 80% of cases. In women non-purulent cervicitis may occur and cause cervical bleeding with or without accompanying abdominal pain. Gastrointestinal symptoms occur occasionally in ReA triggered by Yersinia and are usually mild, unlike in patients with Salmonella and Campylobacter infections where symptoms are more severe and of longer duration. The time from Salmonella infection to arthritis is generally less than 3 weeks. Diarrhea of longer duration in that kind of infection is more likely to cause ReA. Seventy percent of these in 40-50% after Salmonella and in 40-50% of patients after Chlamydia ReA.
4
The most common causative organisms in Articular manifestations Arthritis usually affects large joints of lower limbs (without erosions). In Chlamydia-associated arthritis, knees are involved in 70%, ankles in 57%, toes in 35%, and wrists and fingers can be involved in as many as 45% of patients. 6 The average duration of arthritis is 4 to 5 months, but ⅔ of patients have mild musculoskeletal symptoms that persist for more than 1 year. Recurrent attacks are more common in patients 18 Molecular bio logy techniques like the polymerase chain reaction (PCR) and the ligase chain reaction are the most sensitive and specific methods for confirming Chlamydia infection. The sensitivity and specificity of these methods is approximately 100%.
19 These techniques can be used for detection of Chlamydia DNA in urine samples, synovial fluid samples, synovial membrane bio psy specimens and also in peripheral blood monocytes in patients with persistent infection. 20 Chlamydial DNA was detected by the PCR in 30% of patients with other spondyloarthropaties, 21% of patients with rheumatoid arthritis, 35% of patients with osteoarthritis and also in some healthy subjects. The above results limit the use of molecular biology tests alone in the diagnosis of ReA. 21, 22 HLA-b27 testing Overall, routine HLA-B27 testing is not clinically useful, because it is not present in 100% of patients with ReA and other seronegative spondyloarthropathies. In epidemiological studies the frequency of HLA-B27 in Salmonella-, Campylobacter-, and Chlamydia-triggered ReA is not higher than 50%, and 80% in patients with Shigella-induced ReA. The antigen HLA-B27 is a useful prognostic marker of ReA. Patients with positive HLA-B27 antigens are more likely to develop chronic or recurrent arthritis, uveitis, aortitis, sacroilitis, and spondylitis.
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Joint aspiration and synovial tissue examination
Joint fluid (when possible) should always be examined to exclude alternative diagnoses like septic patients have macroscopic or microscopic lesions on colonoscopy that resemble ulcerative colitis or Crohn's disease. Gut inflammation is usually subclinical, but with flares of arthritis the activity in the gut increase. After Chlamydia -inducted ReA similar findings in the gut are found in 25% of cases. 12 Mucocutaneous lesions are very specific to ReA. Keratoderma blennorragica and pustulosis palmoplantaris occur in 5-30% of patients. Circinate balanitis is found in 20-40% of cases. Mouth erosions located in the hard and soft palate, gingiva, the tongue and cheeks occur in 5-10% of patients. On the skin, psoriatic-like lesions could often be present. Dystrophic nail lesions are found in 6-12% of patients. Erythema nodosum is characteristic only of Yersinia infections and occur in 15% of cases. 13 Cardiac manifestations are usually asymptomatic and are related with aorta involvement (most commonly the ascending aorta). Electrocardiogram abnormalities are recorded in 5-14% of patients, generally those with long-standing disease, and involve conduction disturbances, mainly the first-degree atrioventricular block. 14 Proteinuria, microhematuria and aseptic pyuria are seen in approximately 50% of patients with SARA syndrome.
Additional investigations Laboratory findings
Laboratory abnormalities are nonspecific and include elevated erythrocyte sedimentation rate, C-reactive protein level with mild normocytic anemia, moderate neuthrophilia. Urinalysis can detect aseptic pyuria. Antinuclear antibodies and rheumatoid factor are negative.
Microbio logical studies
A Enteriobacteriaceae infections Microbio logical examination of stool samples for the diagnosis of enteric ReA is indicated only for patients with preceding symptomatic enteritis. Yersinia and Salmonella are detected in the stool only in 9% of patients who had diarrhea in the preceding 4 weeks. 15 The clinical diagnosis of Enterobacterial infection is based on sero logical testing for serum antibodies to these bacteria using the ELI-SA method. This method has a specificity of 90% in detecting immunoglobulin (Ig) M, IgG and IgA antibodies in Yersinia and Salmonella infections. In acute Yersinia-induced ReA, IgG and IgA antibodies may be simultaneously detected in almost 100% of patients. The persistence of IgA antibodies for 14 to 16 months after onset of Yersinia infection is found in 84% of patients and peak levels of IgA correlate with severity of arthritis. In patients without symptoms of arthritis, these antibodies persist for 5 months. The IgG antibodies to Yersinia also persist longer in patients with arthritis than in patients without arthritic symptoms, but not so long as IgA antibodies. The antibodies IgM persist for only 1-3 months after infection onset. 16 It is recommended to test for antibodies of IgM, IgG and IgA classes in patients with acute ReA, and for IgG and IgA developed at the Third International Workshop on Reactive Arthritis in 1996 (so-called European criteria) (tAbLE 3). According to the ACR criteria for the definite diagnosis of ReA, the evidence of peripheral arthritis with urethritis or cervicitis need to be confirmed, but laboratory confirmation is not necessary. According to the European criteria a typical pattern of clinical presentation of spondyloarthropaties plus the evidence of gastrointestinal or urogenital infection in the preceding 4 weeks must be found. 25, 26 These criteria are not precise and need to be revised. The best diagnostic results are focused on both laboratory and clinical settings. The diagnostic approach to Chlamydia trachomatis-, Yersinia-, and Salmonella-induced ReA has also been worked out (FIGurE 1,   FIGurE 2) . 27 differential diagnosis The following conditions should be considered in the differential diagnosis of ReA: 1 other seronegative spondyloarthropaties 2 septic arthritis 3 infection-related arthritis, e.g. Lyme disease, poststreptococcal arthritis, arthritis due to Brucella infection, viral arthritis, para sitic arthritis, sexually acquired arthritis (gonococcal, HIV) 4 sarcoid arthritis 5 Behçet's disease.
Course and prognostic factors A 20-year follow-up of ReA patients showed that the following factors influence the course of the disease: nature of the triggering infection, presence of HLA-B27, gender of patients, presence of recurrent arthritis. 28 After 6 years after onset of the disease mild activity of the disease was reported in 83% of patients, 34% of patients had symptoms of chronic ReA, 11% of patients developed long-term disability. The antigen HLA-B27 is much more likely to be detected in patients with persistent arthropathy. Also, the heel pain at the beginning of the disease is an adverse prognostic factor. 29 treatment treatment of extra-articular manifesta tions A Cutaneous and mucosal involvement Carcinate balanitis and psoriatic-like lesions should be treated with topical steroids and keratolytic agents. More severe skin lesions respond well to methotrexate or retinoids.
Carcinate balanitis should be treated for one week with weak steroid in cream, e.g. hydrocortisone. Oral lesions resolve spontaneously and require no treatment. b Eye involvement Eye lesions, especially uveitis, should be managed with ophthalmo logic advise. It is recommended to use topical or intravitreal steroids with mydriatics. In patients who are unresponsive to topical therapy systemic corticosteroids should be administrated. 
Imaging
A Radiographic findings In the early stage of the disease radiographs are usually unhelpful, because they may be entirely normal. Radiographic changes are found in 70% of patients with long-standing disease (chronic ReA). Erosive joint damage affects especially small joints of the feet and are found in 12% of patients. Radiographic changes of sacroiliac joints, usually unilateral, are found in one-third of patients with chronic ReA.
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In the spine, the disease usually affects thoracic and lumbar parts of vertebral column. Asymmetric para vertebral ossification and syndesmophyte formation of the anterior surface of vertebral bodies is characteristic. b Other imaging modalities Scintigraphy with 99m Tc is a sensible diagnostic tool for use in screening for enthesopathy in the early stage of the disease. Magnetic resonance imaging is very helpful to assess enthesitis and involvement of sacroiliac joints, when radiographs may be negative. Ultrasonography is a reliable technique to demonstrate soft tissue lesions (e.g. enthesitis, synovitis) diagnosis The diagnosis of ReA still remains a problem, because the preceding bacterial infection is often asymptomatic, and identification of the triggering bacterium is difficult at the time when arthritis occurs. No good criteria for the diagnosis of ReA are available. Two sets of diagnostic criteria are currently used, the first established by the American College of Rheumatology (ACR) in 2004 (tAbLE 2) , and the second 
Episode of arthritis and conjunctivitis
Episode of arthritis of more than 1 month, urethritis, and conjunctivitis in patients with spinal involvement. It may prevent radio logical progression of peripheral-, and spinal-joint destruction. 33 Azathioprine is effective in treating peripheral arthritis when given at a dose of 1 to 2 mg/kg. The efficacy of other DMARDs has not been confirmed in controlled clinical trials.
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Anti-TNF α therapy in ReA remains controversial, and clinical practice is based on a small series of cases. In persistent infection there is also a concern about reactivation of the triggering infection in patients with ReA. 35 Antibiotics Antibiotic treatment is indicated only if the infection is well established, and mainly for those with Chlamydia infection. However, some studies of small group of patients showed the benefit of using ciprofloxacin in ReA triggered by different kinds of bacteria. A double-blind study with ciprofloxacin (500 mg twice a day for 3 months) in chronic ReA showed a favorable effect on the duration of the arthritis and decreasing morning stiffness during a 6-month follow-up. 36 Also another double-blind study with a 3-month course of ciprofloxacin in acute ReA showed improvement in clinical symptoms after the 4-and 7-year follows-up. 37 The clinical study of long-term antibiotic therapy (3 months) with ciprofloxacin in Yersinia-induced ReA showed a beneficial effect on the outcome of ReA and a decrease in joint pain. 38 Clinical trials assessing the efficacy of ciprofloxacin in ReA vs. placebo patients should avoid too much exercises, especially of the infected joints. Physiotherapy and kinesiotherapy are an essential component of the treatment. b Drug treatment Non-steroidal anti-inflammatory drugs (NSAIDs) usually provide effective relief of pain (particularly at nights) and morning stiffness. They should be used early, at full doses. The individual response to the different NSAIDs varies, and no individual NSAIDs is recommended. 30 Corticosteroids. The systemic use of corticosteroids is not indicated, except for short courses (no more than 2-4 months) in case of severe unresponsive peripheral joint symptoms or progressive atrioventricular conduction abnormalities.
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In many cases the use of intra-articular steroid injections (septic arthritis must be excluded before) gives prompt relief, but it should be limited to one joint at every one visit.
Disease modifying antirheumatic drugs (DMARDs). Only 25% of patients respond to NSAIDs therapy. Second-line therapy with DMARDs should be considered for those patients who demonstrate persistent symptoms (more than 3 months), and who have not responded completely to NSAIDs. Sulfasalazine therapy (2 g/day) is effective in treating ReA even for patients with 10 years of disease duration.
32 Sulfasalazine is effective mainly in peripheral disease and has little or no effect on spinal disease. Methotrexate can be used with good effects, also have not so far been conducted in large paptient populations. Evidence demonstrated that antibiotics should be given to patients with ReA triggered by Chlamydia. Azithromycin taken 1 g weekly for 3 months turned out to be effective only in that kind of ReA. 39 The clinical study of the effect of the 9-month course of doxycycline at the dose 100 mg twice a day vs doxycycline at the dose 200 mg twice a day plus rifampicin 600 mg/day demonstrated the efficacy of combined therapy regarding the duration of morning stiffness, the visual analog scale, and a number of affected joints. 40 In another study, performed however in a small group of patients, beneficial effects of the treatment with lymecycline on the outcome of ReA were demonstrated only after Chlamydia infection. 41 Evidence also showed that levofoxacin used in patients with Chlamydia infection suppressed the production of inflammatory cytokine IL-6 in human fibroblast-like synovial cells. Doxycycline was less effective in that study. These findings indicate that antibiotic therapy in Chlamydia infection will not be only effective in treating infections, but might also have a beneficial effect on the outcome of ReA, and is an effective therapeutic option. 42 rEFErEncEs
